Introduction
In the last decades, the relationship between spirituality and health has aroused great scientific interest and been extensively documented. [1] [2] [3] The literature recognizes that spirituality is a quality of life dimension, especially in people with chronic or terminal illness. 4 Some studies relate spirituality and health and point out the positive aspects of this association, such as the protection it provides to physical, mental, and social health. Religious practices and beliefs influence how individuals look after their health and may help them to avoid risky situations. 1, 4 However, not enough studies exist on the spirituality of individuals with epilepsy (epilepsy group, EG). 5, 6 Studies on the spirituality and religiosity of people with epilepsy regard religious experiences, 7, 8 spiritual treatment, 9 the relationship between epileptic seizures (ES) and the mystical state, [10] [11] [12] or hyperreligiosity as a personality feature of patients with temporal lobe epilepsy (TLE). 13, 14 These studies consider the clinical aspects related to spiritual experiences important, but attention to spirituality as a life dimension in EG is still limited. 6 Spirituality and religiosity are related but not synonymous. Spirituality includes transcendence, connectedness, purpose, and values (e.g., faith, forgiveness, gratitude, sense of belonging, love) that may be shared by people with different ethnic, cultural, and religious backgrounds. Religiosity is embedded in organized systems of faith or religions. 4 The spirituality self-rating scale (SSRS) is a simple scale that assesses spirituality. Its items reflect spirituality, that is, how important individuals consider issues regarding their spiritual dimension and whether they apply those issues to their lives. 15 This scale was transculturally adapted in Brazil in 2009. 16 The authors are unaware of any studies on the relationship between spirituality and epilepsy using the spirituality self-rating scale (SSRS).
Spirituality may have a positive or negative impact on epilepsy. In light of the literature concerning spirituality and health conditions, we hypothesized that the clinical variables of epilepsy (age at seizure onset, seizure type and frequency, duration of epilepsy, and epileptic syndrome) could impact spirituality.
This study included a large sample of individuals with epilepsy (EG) and had a double purpose: (1) to assess whether an easy-toadminister scale, such as the SSRS, could detect increased spirituality and (2) to verify if epilepsy influences spirituality.
Methods
The study included two groups of subjects: 15 -this scale investigates spirituality using the following 6 questions: (1) Is it important for you to spend time privately thinking and meditating about spiritual matters? (2) Do you try hard to live your life according to your religious beliefs? (3) Are the prayers or spiritual thoughts that you repeat when you are alone as important to you as those that you recite during services or spiritual gatherings? (4) . Do you enjoy reading about your spirituality and/or your religion? (5) Does spirituality help to keep your life balanced and steady in the same way that your citizenship, friendships and other memberships do? (6) Is your whole approach to life based on your spirituality? Five Likert-type answers were available for each question, ranging from 1 (I completely agree) to 5 (I completely disagree). The total score varied from 6 to 30 points; higher scores reflected greater spirituality. 15 The SSRS was administered on the day of the medical appointment. The patients had no trouble understanding the questions. The interview lasted on average 5 min. The scale was corrected according to the scoring system proposed by Galanter et al. 15 The item scores were recoded before the total score was calculated. 15 The control group was submitted to items 1 and 4 above.
Data analysis
The patients with symptomatic focal epilepsies included a subgroup of surgery-naïve patients with mesial temporal lobe epilepsy with hippocampus sclerosis (MTLE-HS), characterized by their clinical aspects, the presence of hippocampus atrophy, loss of digitations of the hippocampal head and definition of internal structure in magnetic resonance imaging (MRI).
The SSRS scores of the EG and CG groups were compared.
In the EG group, the relationships between SSRS scores and sociodemographic and clinical aspects were established by parametric or nonparametric statistical tests, depending on the situation.
Multiple regression analysis helped to determine the factors that contributed most to SSRS scores (dependent variable), using variables with p < 0.10 in the respective prior correlation analyses (independent variables). The data were treated by the software Statistical Package for the Social Sciences (SPSS), version 10. The significance level was set at 5%.
The effect sizes were measured by calculating Cohen's d from the t-tests and Cohen's f 2 within a multiple regression model. 18 The f 2 were calculated for a combined prediction of the model, and
Cohen's f 2 variation was calculated to measure the local effect size. 
Results

SSRS and sociodemographic and clinical aspects
The SSRS scores did not differ between the EG and CG (Table 1) . Patients in the EG group who reported having a religion (ANOVA; p = 0.000) and practicing it (t-test; p = 0.000) had higher SSRS scores. EG patients with lower education levels also had significantly higher SSRS scores (Pearson correlation; À0.175; p = 0.014). Finally, SSRS scores were not significantly associated with sex, age, marital status, and employment status.
Seventy-three patients (37.2%) presented psychiatric co-morbidity but the latter was not correlated with SSRS score. SSRS scores were also not correlated with age at seizure onset, seizure type, seizure frequency, and side of epileptiform activity on the EEG. The SSRS scores of individuals with different epileptic syndromes classified by the ILAE (ANOVA; p = 0.118) did not differ significantly.
However, MTLE-HS patients had significantly higher SSRS scores than those with other epileptic syndromes or those in the CG (ANOVA, Duncan, p < 0.05) ( Table 2 ) and Cohen's d index for effect size was 0.093 (small effect).
Patients with MTLE-HS and right hippocampal sclerosis had higher SSRS scores than those with left hippocampal sclerosis, but the difference was not significant (t-test; p = 0.089) ( Table 2 ). Cohen's d index was 0.124 (small effect). Abnormal background EEG activity was seen in 55 cases (28%), which had higher SSRS scores than those with normal background activity ( Table 2) . In this comparison, Cohen's d was 0.091 (small effect). Table 3 shows the multiple regression and Cohen's f 2 indices for the EG SSRS scores. Significant predictors were: education, MTLE-HS, and abnormal background EEG activity. The effect size can be considered medium for the combined model and small for the variables taken individually.
Discussion
SSRS and sociodemographic features
Although spirituality and religiosity differ, this study showed a high correlation between SSRS scores and the religiousness and religious practices of those in the EG. Their religiousness and religious practices are similar to those of the general Brazilian population according to a demographic census carried out in 2010 by the Brazilian Institute of Geography and Statistics. 19 In the EG, lower education level was associated with greater spirituality. Cultural aspects, education level, and socioeconomic level influence how individuals live their spirituality. 20 
SSRS and epilepsy
The EG SSRS scores in the present study were high compared with those of other studies 15, 16 but not different from those of the CG. It is possible that the relatively low education level of the study individuals (EG and CG) justified their high spirituality. The present findings do not confirm a specific role of epilepsy for spirituality or of ''epileptic hyperreligiosity.' ' No correlation was found between spirituality and clinical epilepsy characteristics, such as age at seizure onset, and seizure type and frequency. We found no studies in the literature that assessed these relationships or generally measured spirituality in individuals with epilepsy. 20 Patients with MTLE-HS had higher SSRS scores than those with other epilepsies or those in the CG, but MTLE-HS had a small effect size.
The relationship between epilepsy, especially TLE, and hyperreligiosity was established in the 19th century. The temporal lobe would be responsible for the religious cognitive and emotional experiences, and religious fervor would be an interictal manifestation of TLE. However, studies suggest that hyperreligiosity and religious conversion may also occur in individuals with other types of epilepsy. 14, 21, 22 The higher level of spirituality of patients with mesial temporal lobe sclerosis, confirming other studies, 14, 22 deserves further discussion. For instance, the lack of association between seizure frequency and age at seizure onset suggests that seizures do not specifically influence spirituality, but damage to the temporolimbic structures may play an important role in ''amplifying'' spiritual experiences. This might confront the notion that the high level of spirituality found in the study patients encourages feelings of hope and acceptance of the condition imposed by the disease. The present study also found greater spirituality among individuals with MTLE-HS than in those with other epilepsies by using a simple and straightforward instrument, the SSRS.
The spirituality of individuals with MTLE-HS and right or left hippocampal sclerosis did not differ significantly, but those with right hippocampal sclerosis had slightly higher scores and the effect size was significant and small.
Bear and Fedio 13 pointed out that the side of the temporal lobe epilepsy affected the expression of affect: the right could be associated with emotional tendencies in contrast to the ideational traits of the left.
On the other hand, other studies have refuted the finding of a relationship between psychopathological aspects and hemispheric laterality, or mesial topographic differentiation or otherwise in TLE. 14 A later study found that the volume of the right hippocampus in MRI was associated with hyperreligiosity in patients with refractory and MTLE-HS epilepsies, and suggested a critical role of this structure for the development of religiosity. 5 One limitation of this study is that the patients are surgery naive, which reduces the possibility of accurately characterizing the side of the focal seizure.
In this study, multiple regression showed that abnormal background EEG activity was another significant factor. This abnormality is usually associated with a dysfunction related to structural changes in the genesis of epilepsy and the action of antiepileptic drugs. 23, 24 There was no relationship between psychiatric co-morbidity and spirituality. These data are similar to those reported by Giovagnoli et al., and suggest that spirituality is an individual characteristic distinct from mood. 6 In conclusion, the present findings do not confirm a specific role of epilepsy in spirituality or of ''epileptic hyperreligiosity,'' but suggest that spirituality in people with epilepsy is influenced by education level, and may also stem from epilepsy-related factors such as abnormal background EEG activity and the presence of MTLE-HS.
